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[IS#JS 1 ] fiSLE D*^- + 0)*« LED1S^> 

0 0 0 0 i ***** c <b 
*«LEDMMRBiK. 

[»*a2] mfetf. 2 0°C!:fc^T1 OmPa • s 
iaTO>tt«***Mt*l (=E«a*». 

MMMI 3] 2 0°Cl:fcL^10mmHgia 

Tfl)«*E«)»ttS'><j: <fctl fl*t;i«*JS i XI* 2 
l=EB4>&». 

[«*a4] *«»»3&<*»#«tt«*-r«»3Ra i 
m*a 5 ] **»»3&<«[»tt * *-r *m*« 4 cue 

[R*a6] 1S*II1 ~5ClO)*iLEDMMffl 

1 ■« * c t &m t?z>m® L E D**0>»ft 

[anamittiBH] 

[000 1] 

Hl»i:**itH^fc*iLE D*^a)«a»aicBB* 

DJl»*fflJfcafc*tLtfflLxfc#«LED*^a)ajJft* 

flcdM"*. 

[0 0 0 2] 

[tt3kO)tt«AI/»atfffftLJ: 3^***11] «*. 
«»»iSL^:«L E D*?*<D«L E DM (A 

-o? vx^ h35it!i*y/<*— >ftLT«jt* 

Stlfc (f$Bfl*F1 0- 1 2 3 7 7^ 
Appl. Phys. Lett. 72. 9519, 1 9 9 8) 0 

tiLEDlMffltil^ -<>^vx> 

ic**LeDiB*f*ai-r4cfc*tB»-e**i:L^Hia 

[0 0 0 3] 



■*ya>BHA^ «6*a)**SLED^cDg(iticfci>rfiF D i 
vx^ h«xi=<t:y»j**«iei=ttMStL*ttjk a cfeo 

0 0 0*»<D*«ttfitmtSli:*««tt6* 
• LED||»AfflttJKab<a{K«tL«. »n*jB81i::,fc*i 

h^StlCj; y *«L E D^^^CD 1 If Xlitt&B^bfc 
[0 0 0 4] 

imxonfootem jut. *«wa>»aBftS6ffi<o^« 
va. *«LEDHi:jg2«aA^6«irt**i«. 
jas*LTi*-c*,j:i*o fcfc\ in i+. iiiSffi. 2i*m 

1«a. 3I*#«LEDJ1. 4l4«2«a*«l*Lri^ 
[0 0 0 5] *5£BM<Dm&\*. HKDMLEDf^ 

EDiii, *ft< 1 1, i ■a>*a««lt*Lr^ft, 

*a**»a>^»«itA<*if p>tis. mic. m^iii^n 

*Ea>£«te* ±C«« L E DMtMt < 
ti> i BH>^vi l > h*S*lc*y»rt-r4fc«>lcfl6 

ra^tia. *^B^co^aLEDHft$^ffl^?si*. *a* 

ttttfcLTO). *«LEDHJKfieffl<7>^ftJ<D«»^* 
S&t*. XlWttLE D»»«ffl<D^tta>iB»^fS*»» 

[0 0 0 6] ■#^«#*WfcLTI*. #J*.lf. 

(2-fvJbt4v-1, 4 -:?x — U» ( DO-PP 
P) . *y[2. 5-tfX[2- (N. N. N-h'jX^;U7> 
t-'JA) X h + v]- 1 . 4-7i-b>7;i/h-1, 
4-7i-L'>]y^P7^ K (PPP-NEt3 + ) . #'J [2 
- (2' -Ifj^JrV^t^v) -5-> h^rV- 
1. 4 -^x - U> t*- U>] (MEH-PPV) . tKU [5 
h^rV- (2-?P/^+V^7t-K) -1. 
4-7i-U>t^U>] (MPS-PPV) . jKU [2. 5 
-fx (^i/JI/t + v) -1. 4-^x^U>- (1 
-v7;t^b» ] (CN-PPV) . t^«J [2- (2*-X 

t-b>-(1-v7y (MEH-CN-PPV) . tK'J 




(3) 



(9. 9-zs-n-*2?)\,7)\,*ls^) (PF) . ?K 
'J (^>7f7y7yHI,7^tU» (PBF) % tf'J 

(^-^^;u^;ut|-u» (PNF) . tK«; (tf^^x- 

i*i:Ltli, «*tf. #'J ( P -?xxu» 

(Pre-PPP) . tKU (p -?x " L^>tf - U» ffiSftP 
re-PPV. tK'J (p-^-^^r L/>f-U» (Pre-PNV) 

at*. 

[0 0 0 7] LTf*. fiW^tfi. f h7 

7i-;i/^vi> (TPB) , ^*"J>. t-f^u^ 

Zft£|rB£Sft5*(D-Cli«i:i*o ^I^ULt 
I*. 7KU*-#*-h (PC) . 7t*'J>^U>$ 

<?yu— h (PMMA) % tK»j ;u (PVCz) 

[0 0 0 8] *fc. ISaic. !&Sfrt6i:rpHHSIffl. « 

Tli. N , N' -tfX- (3-^^^37x11 

;u) -N, N ' -ex- C?x -^>vv> (TP 
D) . n, N f -ex- (3->^;u^x— ;u) — N , 
n' -ex- c^x - ju) -^>i;s;> cnpd) ntffc 

«^tt)iS»»£L-Cli, «*tf. 3- (4-t'7i3 

1. 2, 4- h'J7V-;U (TAZ) % h'JX(8-tK 
P + vth) 7;U5-^A (Alq3) «*<&4rt<* 
liftlrcftibleB^SftSfcCDTMifcl^ 
[0 0 0 9] ■ttN£HKAffl*i*&L-CI*« *tt*m 

■J7-U > (PANI) , 3, 4-7jfgx^U>£;^-^v^ 
Pf3?x> (PEDT) . ?Ky XT U 37**— h (PS 
S) . PVCz. Poly-TPD. tK'J v7 R« 

(* (Poly-OXZ) H*<fc£*<. **Wli»l::cft&l::B5e 
£ft5i<DT?lifcL^ 

[ooio] M&*wvimvtttn<omm&tLxi** m 

Pre-PPV. Pre-PNV^*<ft4A<. little z ft 

fclcBSSftStO-ClifclV, is^^ai5tfia»*4<t L 
"CI*. TPD. NPD. t*^57^-^R»*9A< 

*«Wli»l::c ft &KBS$ft* tor-life 
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IS Kfl^-ttfti: LTIi. #l*li. PC. PMMA. PVCzlftf 
L^o ^iSleli. jfcSlcEBCrpHHSIffl. ttJgUH^ 

[ooi 1 ] ±GMttm (»»*flS3Ht»»ai;-t<D«r 
■it. «»*««iias*t»aof*a>m 

^aii. 6ooooo*a-c*fty, mledb^l 

T. ^$$2 0 0 nmJUTOBJlt-f >$5>x -/ V^V 
Kl::*Lfc«iate»4fctol=i*. 1 00000-200 

o oT'fc^:^^ y#*Li*. ccDct^i-tt^coaM 

Kt©lB*y S-RSih-r^Ct^-c^^o zftlZcfctJil 
«LtW8L E Di^5MT'^l)o 
[0 0 12] £fc, *««ftll&i;V«flft]ill<Dfl$Affi 

«JE»J«*le^ft< £*>2 0°Clcfclt^>^ 
«E*<1 OmmH gJslT<D»«A<1 afflja±#**ft* 
ZttfBSLl^, LTI*. x 

;u % ifb^^'jQ-j^/ifjU-fik h'Jxf 

— )i>Rlf J t<Dmmt*. 7t>;uA7 S h\ N-^^;u-2-en 
■J K>f(D7 5 hMb^ife). y^->. h'J^PD 

*^B^IittleCft^|ePIS^ft^ : tCDT*li^:L> 0 ft 

fc. cft6<D»aii. tt©i8«ta4LtfflL>4:t^ 

^*<^lf bft^)o 

[0 0 13] ^fr. ±E0)!Ba4"(D**»»i:»JKa)a 
$it*li. aaO)«Sa*<, 2 0 o ClC^L>T1 OmPa ■ 

s wTi=tt* * 5 lei^^-r « c i ;b<» * l y 

LL>*figli. 2-6mPa • sTfe^ Q 

BStSetWSL^o *y»*Ll^S?fi*li, 4 
0 — 70 dyn/cm~C fe -5 0 

[0 0 14] ^IC. *«M©*«LED*WJi{*a 

**MO)*jS-c^flcL**-rfttf. it6a>Bii**^a)* 
ai=*yff«LTti*i>L. »a>flE*a)ir««iB»si* 




(4) 



\zt±th?z>ztT-. m i mm±x\tm^m^m±\zmf& 
[0015] mi^. ^mm<omwt^m<Dmu^ . ?i£ 
ommm^m&ib l < \m%&xfc& z t tm* l 

l\ £ L < I*. f^X^L/^ftLtOS^ 

i*> miz7r^&5\zm:te%mm\zi±&Lxb&^o £ 

& c £ z <h tfx % J1s*ifi»* L Lx e 

coo 1 e] mttLtmiBVt* »j»*s±ic»*-r«fc*> 

li. ffi*+-c*«fct^ *a»»<D*ftftffiC«jftfr 

Tt-ft^t 4> cfc l^<. ft S [» Cfcjfii** b . 

*iLED*^0)«rttLttt, «*tf*a)«fe5«:*» 
«)b<*lf 6*14. 

[001 7] =i> h^^, h^isi±s#^<7)aiS^ 

SSI GUMHlZf*. «3te«7>b<»l*&;KXl*5C£ 

«LED**0)»2««4±|cl*. »JtKXte»Jt»tt 
6«»l+*C^36<B*Lt^. TOE*«lLEDlit»»-r 
iXlU2:X2ta^LtH:. ±B*ttL E Dffm:: 

SCt. XI**2tia±l=S»Dl**^4ci:3b<»*L 
&a>flS*t»2«a«^6tttt*i**cfctT?*« 0 z 
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[0018] ::t\ »«t Lri*. #5* 

I*. CuL ITO. Sn0 2 . ZnW(0a««I*ttffl 

ft U A/7;u s zih? a^<d$6^» #K i *>«!■■ 

[00 1 9] ±E*iLED*flia»i»»t 
4Cfcl=,fcy, «LEDf-f^?b-rtf«f4. d 

*«LED^-rx^u-ra>#aafi*»a)iB«ico 

^■CSWtSo tttLEDf-fX^^lt g]2[C^-r 

U7fi*&ttJit$*lTlvc4,J:l*. *fc. H3 (a) IZ* 

fc«**toi§« % -ta)^ HJ ^XttlcEMSftfc* 
*&LEDHte. »*L<f*. (R) SB*®* 

1, «fe (G) 36*11*2, Wfe (b) «%IX3^b 
«flc*tiTl^Tt J:l^o MIC. Z(D* h^-C ^EMOtt 
foyic* B3 (b) . (c) |c**fJ:3fcEJ»J-0*iJ: 
I*, ^fc. ^33 (d) l^£;ft£c^ IC^fe (R) 

®*. »fi (g) fzjtwm. *ft (b) Katmrnom^ 
it. Wit, i:i: 1 a>tt-e«r< fcticfci*. 

fc\ H3 (b) % HI 3 (c) &tfU3 (d) a>E9Jtt. 

[0020] #E*i=»icL/tjit 1 mmmtm2 
«aiBo)»*»af=oi^r»wf *. ^ledt^ 

» 2 «as -tti-f ticDE*i=i*sta)«ai= lt t * 1^0 

&tz, m5\Z7r,T£5\z % fTjte^^L E omizZlitLtz 

*i «at«2*a**«a)aia±-esiMca[Sf 4^ 
K9-f ^«a>«ai-tt**9i-a***irtj:L^ c 
ic. deleft- j: die, xi*ajiaff2«a$9Mih 

7>vX^(TFT)^^LT^ilOSa (V-X/U^ 
L. tt»fiT*t,«fcL^ C«*tf. W8-2 3 4 6 8 3 

o *fc, »i*atiL<r*K2«a^Mi 
M^wt-K^, ^LT*ao>fiai=»ttLri^rtcfe 

l^o («HAIi. «BB¥1 0-2 6 8 7 9 8#^*B#BB) 
[0 0 2 1 ] 

[Xttffl] <«iLEDMMMXOM> 

c*a**a»«ffljtaa)f¥«!] 

(Hife^J 1 ) It^i&^i 2 0 0 0 0 (DTEaitS 
( 1 ) XTjktsH^ 1 ) (p - 3?x^u>t*-u» com 
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WW (WT. Pre-PPV<hB§-ro ) 0. 01gf^y- 
[0 0 2 2] 

[fti] 




[0 0 2 3] (HJS0IJ2) Ii¥^l2OOOO0) 
Pre-PPV(7)^^ U lr x SS^tS^fi 6 0 0 O 0 <7)Pre-P 

pvo. o i gzmi^ztuftit. mmmit^mzL 

[0024] (gtffiffl 3 ) Mfi^fcJ^H 1 * 2 00000) 
Pre-PPVCDftfr U lc % 1 0 0 0 0 0 (DPre 

-PPVO. O 1 gSffll^fcciJam*. ftlfiffili <b:H]iilc 
Ltl»£ff8Lfco 

[002 5] (HJS#J 4 ) MS¥±5j^a 2 O O O O <D 
Pre-PPV(DWt> 1 ) iz^ SS¥^^^S4 0 0 0 0 OCDPre 
-PPVO. oig^miv y *y— ;u*»l::o. 02 sag 

%irtts«feai=»*^Lfc^t^i*. ft«&«i tmm\z 

[0 0 2 6] (Jt««5) I1W^12 0 00 0(D 
Pre-PPVttiffry |c. Ii¥^i6 0 0 0 O OCDPre 
-PPVO. O 1 g£JBlV VU^I^O. O 1 5fift 

%lZ3S§«fc3I^A>LfcCi:JaH(*. ftffifflll 

[0027] (HJfctfi] 5 ) Pre-PPV 0 . 1 g£ y £ y — ;u 

#J 3 t MMtlc LtiiS^Sl Lfco 

[002 8] (ftjfiffll 6) Pre-PPV O. 001g£y*y 
—JU^Izo. 0 1 o Ltc^t 

(iHiS^j 3 1 Lr«**ft« Lfc. 
[0029] (ftitfl 7 ) y £ y -)\,<DWt> y ic. 

LTffll^C^Jsim*. ftj£« 2 £ fettle LT 

[003 0] (HJ&9J8) y *s— )\,<D&t>*>) 

[0031] (XX0I9) ;ua>»*>yiz, 

10: 5<D»fc»ttt»tt*LTm*fcZ*iartli. ft 
tfc«!2 4:BI«lcLr»a*f*«Lfc. 

[0 0 3 2] (ftjfi«1 O) 11¥«»T12 00 0 0 
(DTEfltita (2) T*jF$tV^?KU [2, 5-eX[2- 

(N, N. N-h'JXf^T^-W) Ih^>]-1, 4 
Oi-b>-7^ h-1 . 4-7i-b>]y^P7^K 

(BIT, PPP-NEt3 + <tB£<r o ) 0. 0 1 g ^^K^r^ 



[0 0 3 3] 
[ft 2] 

Br' 



o 




[0 0 3 4] (Hffiflj 1 1 ) ilfJS^l 20000 
CDPPP-NEt3 + (Dg^y (c. ii^^j^ie 0 0 O 0<DP 
PP-NEt3 + ^0. O 1 gffll>fcCi:J2mi*. fttfcfill 1 O £ 

[0 0 3 5] (ftffiffl 1 2 ) lI^Kl^l 2 0000 
(DPPP-NEt3 + <7)^t> y 1 OOOOO 

<7>PPP-NEt3 + £0. 0 1 gmi^tz^tUftlt. ftSfi«1 

I fcB«l3LT»**ftl(Lfc. 

[0 0 3 6] (^IJfcfllJ 1 3 ) MJPJSa^* 2 0 0 0 0 
COPPP-NEt3 + (7)^t?y 1I?%^I4 OOOOO 
C0PPP-NEt3 + ^ O. 0 1 gffllV fcM^lCO. 02 51 

[0 0 3 7] <i£&#]2) 11^^120 0 000) 
PPP-NEt3 + CD^^y IC. 11^^16 O O O O OCOP 
PP-NEt3 + ^ 0. O 1 gffilV $6**1:: 0. O 1 5 11% 

ic & <& «* ? izmfr Ltz^t jsm ftttfli 3tH«ic 

[00 3 8] (ftt&ffill 4) PPP-NEt3 + 0. 1 g£$*7k* 

ici . oSfi%ic^^cfc J pi^^^Lfcc<tia^iilite0ii 

I I tmmzLxmfeZftgLLtzo 

[0 0 3 9] (ftJ&0J 1 5) PPP-NEt3 + 0. O O 1 g£*$ 
7k*\zO . O 1 Sfi%lcfc&<fc 5lc*^LfcCi:iam* 

ftffiftli 1 ti^«i=Lrifca*ft«lLfc. 

[0040] (rnrnmi e) wkowt> i )\z % x^u> 

a-;U$5S«i: LTm^fc C <fc JSmii* ftttfll 1 

tmmzLTm&zftMLtzo 

[004 1] (ftjfcffll 7) «*G)St>yic. N-y^u 
-2-t°D»j K>s»«^Lrffli^ctja»tt. ftifcW 

1 1 fcH«lcL-C!ia*ffttLfc. 
(Mtfl 1 8 ) 

[00 4 2] $$7K(7)^^>y I", tt*. If UV^'J^- 
;u. y £ y — ;U0)M1£7 O : 20 : 1 ocDM-Bimzz 




(6) 



[0043] (mmm ^ 9 ) M^^^fi 20000 

CDTf2«it5t (3) T^£4X£7K'J [2- (2' -X^ 
t*-Lx>- (1-v7yt-U» ] OUT. ME H- 

CH-ppviKt 0 ) o. o 1 g ^ h;ux>tfj|co. 

[0 0 4 4] 



Hfc3] 




MeO 



[0 0 4 5] (^ffi#j2 0) IiW^i2 00 00 
(BNEH-CN-PPVCDg ;fc> y 6 0 O O 0 CO 

NEH-CN-PPV£ O. 0 1 gflH*fcC tViftlt. HJgfl] 1 9 

[004 6] (HSfcfl] 2 1 ) It?^^l 2 0000 
<DNEH-CN-PPV<7)fi;b y In. It^Kj^i 1 0 0 0 0 0 
£>NEH-CN-PPV£0. 0 1 g C t JslW*. Hffi^J 1 

9 tB»!CLT«**f*«Lfc 0 

[004 7] (Slt&eiJ 2 2 ) 2 00 00 

<DMEH-CN~PPVtf>1f y (C. MMW-XMtt 4 0 0 0 0 0 
(DNEH-CN-PPV£0. 0 1gffiL\ h;ux>4»|c0. 02 

[0 0 4 8] (ttttfi!3) IWU»*l2 000 0O 

meh-cn-ppvcdh*? y ir. sa^a^s 6000000 

NEH-CN-PPV£0. 0 1 giL\ MUX >r£|z 0 . 015 

[004 9] (j|J6«2 3) MEH-CN-PPVO. IgfhJU 
x>i|i|= 1 . O £ <fc ? L fr C <h JUttf* 

2 o t mmz ur «a*f*« Lfc. 

[0 0 5 0] (Hffi#j2 4) MEH-CN-PPVO. 001gS 

Mux>^ico. o 1 z t 

Gi*i*mkfl 20 1 mciTMtM ut. 

[0051] (Slffi#]2 5) h;n>0)«3byi=. o-v 
[0052] (mmm 2 6 > Hux>a>»byic. km 

[0 0 5 3] (HS60IJ2 7) hiUXXDB^yi^ 
X>to-v^ PP/0-tf><7)Mgit6 0 : 4 0<DSB*» 
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[0 0 5 4] C*tttlttlll»Jftffltt*0>ftlU 
(Xftffl 2 8 ) Mft¥«D#Tfi 6 0 0 0 0 ©TE»ia 
(4) T*^*tl*3, 4-#'JxfU>vt + yft7 
x> (£1T, PEDT«hB§-To ) O. 0 1 g£$7K. x^U 
>if U =J— ;U % > $y-;i/0)lilt7 0:20: 1 00 

[0 0 5 5] 
[ft 4] 




[0 0 5 6] |SL #«*'4f*s ^»0>*aicJ:y*rttfT 

mi&m<DA&m&-t?>zt) z&TL&ztt. gj&Ltz 
GPcxiia«fffl^i-^*fflL^r»SG) 

[0057] <w«i : mffi*t&wm>M±<nmmmR 
TStt&miz* y»6*tfc*«L e DffliSH^vi 

A : 1 O OmfflM±Qtm^&tf±£Ufr*Dtz*,(D 
B : 1 0 O»M**T?tttt^a#±i;fc*i0!) 

c : 1 oB$ra*as-eetta^fiA^i:t=t(D 
e : *4o^6ttffl^a3E^±i:fc4»© 

+ : ttffl^fiA^CfctiO)* 1 00^ 'J-->^. VI 

- : etUi^Ffi^isfcta)* 1 o@{7 «j— n 

[0 0 5 8] <Wffi2 : $ 'J— ->y»fiffi>±t5Bffi 1 
T'P±ttl^S^^BC Lt-tCDIZ^LT. ^y-x><7-£*7 

o : * y — — >yir«fc y »«l e DmmdLmm&tfvtft 

Ltzt<D 
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tfttffiLttfr-DfctiO) [0 0 5 9] 
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